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Introduction
Research on financial statement analysis (FSA) documents the usefulness of accounting information predicting firms' future profitability (Ou and Penman [1989] ; Ou [1990] ; Abarbanell and Bushee [1997] ; Fairfield and Yohn [2001] ; Fairfield et al. [2003] ). Research on earnings quality concludes that accounting information is dependent on firm's fundamental performance and its accounting system (Ball and Shivakumar [2005] ; Dechow et al. [2010] ).
While prior work separately emphasizes the importance of FSA and earnings quality for informing external recipients of financial statements about firms' financial and operational performance, considerably less is known how earnings quality impacts the accuracy of FSA models.
In predicting future performance, textbooks and research suggest a variety of parsimonious variables that improve the predictability of future performance. Fairfield and Yohn [2001] and Soliman [2008] present evidence that ratio analysis, that systematically breaks down profitability (RNOA) into more specific ratios according to the DuPont disaggregation, provides incremental information on accounting signals studied in prior research. Despite the popular appeal of such forecast models, prior research overlooks that accounting information flowing into forecast models might be exposed to changes in firms' earnings quality. This shift could bias profitability ratios and consequently impair the accuracy of forecasts. My study probes the extent to which the accuracy of FSA forecast models can be explained by the quality of reported earnings. In other words, I unite distinct findings of two previously separate literature streams to investigate whether joint consideration improves predictions of firms' profitability.
I begin my empirical analysis by examining the relative importance of earnings quality in explaining one-year-ahead profitability changes. I document that the earnings quality information leads, in contrast to standard DuPont disaggregation, to higher in-sample explanatory power of one-year-ahead changes in RNOA and DuPont components. Contrary to previous findings, the change in profit margin seems to possess relative usefulness. My findings imply that disaggregated DuPont components are partially influenced by the quality of firms' reported earnings. In order to avoid inaccurate conclusions from time invariant in-sample parameter estimations for the accuracy of the forecast model (Poon and Granger [2003] ), the paper also shows evidence in out-of-sample predictions as suggested by Lev et al. [2010] . I find that earnings quality enhanced forecast models are incrementally informative in predicting changes in year-ahead RNOA. I also find a statistically significant relation between earnings quality and forecast errors from DuPont prediction models.
The second part of this study addresses how earnings quality is reflected in market expectations of firm performance. Specifically, I investigate the behavior of two groups of market participants: analysts and investors. I find that analysts' forecasts are more closely related to earnings quality enhanced prediction models than to standard DuPont disaggregation models. Likewise, investors appear to efficiently incorporate earnings quality information into stock prices. Year-ahead returns from hedge portfolios that are formed by a simple trading heuristic, using the competing models of traditional and earnings quality enhanced profitability forecasts, do not yield excess returns.
I also conduct a number of additional analyses and robustness checks. I evaluate the relative improvement in forecast accuracy by using industry specific models (two-digit and four-digit SIC codes) and find no improvement in line with Fairfield et al. [2009] . I also compare the forecast accuracy of five year rolling regressions with annual cross-sectional regressions. I find no significant difference in performance.
My study makes several important contributions to the literature on forecasting with accounting ratios and earnings quality. First, I extend the literature on forecasting profitability in several ways. I demonstrate the incremental accuracy of earnings quality enhanced forecast models for future changes in profitability in-sample and out-of-sample. I show that changes in profit margin, in particular, are sensitive to changes in firms' earnings quality. Furthermore, I contribute to the FSA research more generally by showing that the change in profit margin has become incrementally useful for predicting year-ahead changes in RNOA over the last decade.
I also contribute to the earnings quality literature by investigating the association between changes in firms' earnings quality and forecast accuracy. I highlight how components, which partially capture the effect of the accounting system and firms' performance on earnings quality, can be operationalized into forecasts. I further confirm findings of Rajan et al. [2007] that growth and conservatism are substitutes for predicting future profitability. Last, my findings suggest that market participants efficiently use earnings quality information for making investment decisions. My results also have implications for the econometrical design of forecast models. Rolling regression models do not appear to be superior to forecasts that use annual cross-sectional regressions.
I organize the remainder of this study as follows: section 2 provides motivation, discusses prior literature and develops my hypotheses. Section 3 describes variable construction and the data sample. Section 4 presents empirical results and Section 5 contains robustness checks. Section 6 concludes.
Related literature and research question

Forecasting profitability in the FSA literature
Earlier research shows that FSA is useful in various contexts. Penman [2010] broadly partitions FSA research into three types: risk determination, valuation, and financial forecasting. Risk analysis encompasses the prediction of default probabilities (Campbell et al. [2008] ; Beaver et al. [2012] ) and takeovers (Raman [2013] ), credit ratings (Blume et al. [1998] ; Kim et al. [2013] ) or the estimation of firms' risk premium (Nekrasov and Shroff [2009] Barth et al. [2005] ). Profitability forecasting uses ratios to estimate future performance in terms of earnings (Fairfield et al. [1996] ), cash-flows (Barth et al. [2015] ) or stock returns (Mohanram [2005] ; Piotroski and So [2012] ).
The early ratio-based forecast models generally used a wide range of accounting data in an unstructured way (e.g. Ou and Penman [1989] ; Lev and Thiagarajan [1993] ; Setiono and Strong [1998] ). The more recent accounting literature uses valuation frameworks to set up forecast models in stepwise manner. In this vein, DuPont analysis is used to disaggregate profitability in a structured way. It decomposes profitability, defined as return on net operating assets (RNOA), into profit margin (PM) and asset turnover (ATO):
Beyond that, one can further disaggregate ATO and PM into its components so that profitability is dissected to provide more information about the composition of firms' overall profitability. This paper concentrates on the ability of PM and ATO to predict future profitability. PM captures the impact of sales on firms' profit or, in other words, the operating efficiency. ATO measures sales per the employed amount of operating assets, so how efficiently a firm uses its assets. By analyzing both components, one can reveal how efficiently revenues were generated by the assets and how the costs are controlled during this value creation process.
Research has documented the explanatory power of the DuPont disaggregation for both explaining current levels of profitability as well as for forecasting future profitability. By
showing the association between equity value and profitability (RNOA) in the residual income valuation model, Nissim and Penman [2001] highlight how an understanding of the trend and persistence of RNOA and its components assists with valuation and forecasting. Fairfield and Yohn [2001] provide evidence that the DuPont disaggregation provides incremental information for estimating one-year-ahead changes in RNOA. Soliman [2008] finds that analysts and investors do not fully impound the predictive information of PM and ATO in their decision making. Amir et al. [2011] differentiate between conditional (power of a DuPont ratio's persistence to explain the persistence of a variable higher up in the DuPont hierarchy) and unconditional persistence (measured as the first-order autocorrelation coefficient) of DuPont ratios and find that RNOA components exhibit varyingly conditional and unconditional persistence. Furthermore, they find that the market's reaction to PM is stronger than to ATO. Lately, Baik et al. [2013] use frontier analysis to demonstrate that operational efficiency (measured as ATO) is useful in predicting firm performance.
Earnings quality and the influence on profitability forecasts
Earnings are said to be of higher quality when they provide more information about the features of a firm's financial performance for decision making (Dechow et al. [2010] ). Earnings quality thereby depends on the specific situation. This makes the term earnings quality conditional on the frame of reference. Even though a vast stream of accounting research on earnings quality demonstrates its consequences, for instance, on stock prices and returns (Callen et al. [2013] ), cost of capital (Francis et al. [2008] ), or information asymmetry (Bhattacharya et al. [2013] ), little is known of how earnings quality impacts the forecast accuracy of ratio-based forecast models.
Earnings quality is jointly determined by both the accounting system and by the firm's fundamental performance (Barth et al. [2008] ). Accordingly, if a firm experiences a change, either in its operating profitability or in its accounting system, it might also have an impact on earnings quality or, as a result, on the accuracy of an earnings forecast model. By omitting one of these partly joint earnings quality determinants, forecast models might lose information which lowers the explanatory power.
Previous forecast models in the FSA literature predominantly focus on firms'
performance without considering the influence of the accounting system. However, the earnings quality literature presents growing evidence that firm performance and the accounting system both affect future profitability and market reactions. For example, Lipe [1986] and Sloan [1996] find differences in the persistence of earnings components, suggesting that forecasts should weigh the influence of each component differently. Amir et al. [2011] provide evidence that the market reacts differently to the conditional and unconditional persistence of DuPont ratios.
Another approach analyzing the impact of earnings quality on firms' future profitability is the examination of the total magnitude of accruals or the error term from regressing accruals on their economic drivers. Xie [2001] observes that non-discretionary accruals have more predictive ability than residuals from the Jones [1991] model for explaining one-year-ahead earnings. Dechow and Dichev [2002] conclude that accrual quality is positively related with earning quality proxies. These studies suggest that an extreme magnitude of accruals decreases earnings persistence and, ultimately, forecast accuracy. To this extent, Tucker and Zarowin [2006] find that firms which actively manage the smoothness of earnings (firms with a stronger negative correlation between discretionary accruals and earnings) provide earnings with more information about future earnings.
A further group of studies on earnings quality examines the consequences of the accounting system. Research investigates how the selection of accounting principles impacts the quality of accounting numbers disclosed in firms' financial statements. In this vein, great effort has been undertaken to understand the impact of conservative accounting on earnings and profitability ratios. Conservatism is broadly interpreted as the choice of accounting treatments that are likely to understate net assets and cumulative income (e.g. Revsine et al. [2005] Second, the previous literature generally does not discern between accounting information and external sources of information when developing forecast models. 1 In comparison to the accounting anomaly literature that uses both accounting information and market information in forecasts, I constrain the information set purely to balance sheet and income statement items. By using a closed accounting model without external influences such as market expectations, I mainly reduce the influencing factors on forecasts' accuracy to firm performance and earnings quality.
Third, there is mixed evidence on whether the joint impact of conservatism and growth provides explanatory power for future profitability (Penman and Zhang [2002] ), or whether they are substitutes (Rajan et al. [2007] ). Although the valuation literature emphasizes the influence of monopoly returns as they occur from firms' ability to sustain abnormal earnings relative to its market peers, there is no evidence as to whether past persistence enhances the predictability of future returns. I provide evidence that the persistence of different profitability components helps to explain future RNOA.
Drawing on previous literature, I try to capture the impact of earnings quality with two proxies. The first proxy captures earnings quality that originates from the fundamental performance of a firm. This proxy enhances the fundamental ratios from the DuPont disaggregation to explain fundamental firm performance in more detail. I assume that firms with more stable profitability also disclose earnings of higher quality since the variance of reported earnings decreases which facilitates the prediction of future earnings. Under this assumption, the paper uses the persistence of fundamental performance as a proxy for earnings quality. But the persistence of profitability also depends on the accounting measurement system. In order to overcome this shortcoming, the paper adds a second proxy for the influence of the accounting system on earnings quality. I discuss the proxy for the accounting system in section 3.1 in more detail. This way, I cover two main components of earnings quality, the influence of the firm performance and of the accounting system.
I address the influence of earnings quality on profitability forecasts (ΔFuture Profitability) by expanding a traditional ratio-based forecast model (FSA-Model) with earnings quality (EQ) of firms' performance and the accounting system:
The prediction of future changes in profitability thus becomes a function of a FSA forecast model using traditional DuPont disaggregation and proxies for earnings quality which capture the effects of changes in firms' performance and effects of changes in the accounting system.
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Taken together, prior literature shows that forecasts based on accounting numbers, and DuPont analysis in particular, are useful for predicting future profitability and market reactions.
Another strand of literature emphasizes the impact of earnings quality on historical and future profitability. By comparing the in-sample explanatory power and out-of-sample forecast errors from traditional forecasts against earnings quality enhanced forecasts, I provide empirical evidence on the incremental usefulness of each factor.
Hypothesis development
FSA literature has shown the usefulness of accounting information for the prediction of future profitability (Fairfield and Yohn [2001] ; Soliman [2008] ). The earnings quality literature has shown the impact of performance and accounting system related influences on future profitability (Dechow et al. [2010] ). But impacts from both factors were analyzed separately. Furthermore, the previous literature did not separately distinguish between pure accounting information and additional external information. So ex ante, the impact of earnings quality on accounting profitability forecast models is not clear. This leads to the first hypothesis in the null form:
H1: Information on earnings quality in accounting forecast models does not provide additional explanatory power about firms' future profitability.
In this context, the next question that naturally rises is whether profitability forecasts complemented with information on earnings quality could improve traditional forecast models.
Improvements would mean that earnings quality does not only display an association between future profitability in an in-sample framework but also in out-of-sample tests. Therefore, the second hypothesis, in the null form, is:
H2: The usefulness of accounting information for predicting future profitability does not improve after the adjustment for earnings quality. suggested by Francis and Shipper [1999] ) that investors devote to earnings quality in their forecasts. Accordingly, the third hypothesis is in its null form:
H4: Profitability forecasts, adjusted for earnings quality, do not deliver additional information about future market returns.
Research design and data
Measuring earnings quality
Prior research emphasizes a wide range of different market-based and accounting-based attributes to characterize earnings quality (see. Francis et al. [2004] for a review). 3 Since my analyses are confined to financial statement information, I exclusively focus on accountingbased proxies. Dechow et al. [2010] highlight that earnings quality is jointly determined by the relevance of underlying financial performance and by the ability of the accounting system to measure performance. In practice, however, it is hard to disentangle these two determinants into mutually exclusive proxies. The following section explains the specific selection of two earnings quality proxies out of this wide range of suggested proxies in the accounting literature and why I assign them to explain the influence either from fundamental performance or from the accounting system. fundamental performance or the accounting system drives firms' performance. This lack of information could distort forecasts. For instance, a firm could compensate for diminishing returns from mean reversion in its markets (e.g. new competitors, lower demand) by releasing hidden reserves, built by applying conservative accounting principles, into earnings. Up to a certain degree, the release of those reserves through changes in the accounting system could reduce the diminishing returns. But once it has reached a certain threshold where all reserves are expended, PM is likely to decrease by the adverse market conditions.
To integrate earnings quality influences in DuPont analysis, I investigate the impact of earnings quality proxies as they emerge from fundamental performance, not only by the slope coefficients of ATO and PM but also by disaggregated second-order components. A decline (increase) in PM could either occur through increasing (decreasing) costs as indicated by net income (NOI) in the numerator or through diminishing (ascending) revenues (e.g. changes in sales rates and sales prices) in the denominator, or both. With regard to fundamental performance, the persistence 4 of NOI may reflect how operating efficiency is influenced by shifts in the cost structure. A stable PM ratio might therefore indicate persistent earnings or, alternatively, an adaptable accounting system (adoption of more liberal or more conservative accounting principles) that compensates for the lack of fundamental performance. To control for the influence of accounting principles, one needs a proxy for conservatism 5 that captures the quality of reported earnings as reported by PM. Accordingly, changes in ATO may result due to changes in sales or to the productive use of assets. The choice of using different accounting principles does not only affect firms' income statement by recognizing expenditures like R&D or advertisements, but also firms' balance sheet which influences ATO (e.g. LIFO accounting is more conservative than FIFO accounting since it carries lower LIFO amounts).
Therefore, the persistence of sales indicates the share of recurring revenues that contribute to firms' fundamental profitability, whereas a measure for conservatism on the balance sheet indicates an estimation to what extent the accounting system influences firm's profitability ratios.
Last, I control how growth in both, ATO and PM, affects future profitability. Thereby, growth is not seen as a proxy for earnings quality but rather as a control variable that is found to interact with profitability components and earnings quality proxies (e.g. conservative accounting). I therefore interact growth with second-order DuPont components and add growth as separated control variable to the forecast model as suggested in the FSA literature (e.g.
Fairfield and Yohn [2001]).
To identify the effect of these earnings quality proxies on future profitability, I interact each proxy as they appear from second-order decomposition with ATO and PM, respectively.
This way, I modulate a conditional association between the influence of earnings quality on first-order components and future profitability. run firm individual regressions over the past four years. Higher values of βi,1 indicate more persistent performance. More sustainable performance is likely to be a more useful input into forecast models. Consequently, the quality of accounting information gets more valuable.
The proxy for the quality of the accounting system is the degree to which firms practice conservative accounting. Francis et al. [2004] characterize conservatism as a market-based proxy since it is intended to measure the differential ability of accounting earnings to reflect economic losses (negative stock returns) versus economic gains (positive stock returns).
However, since further analyses are constrained by a closed accounting framework, I follow the Penman and Zhang [2002] measure that aggregates indicators of conservatism from both the balance sheet and the income statement into a scoring system. The so called C-Score thus represents an accounting-based proxy rather than a market-based proxy for conservatism. The C-Score measures the effect of conservative accounting on the balance sheet by summing up capitalized R&D (XRDi,t), capitalized advertising expense (XADi,t), and LIFO reserves (LIFRi,t). 6 These unrecorded reserves originated by operating items in the balance sheet are then scaled by NOAi,t:
Whereas the C-Score captures the impact of conservative accounting for the effectiveness of asset utilization (ATO), the Q-Score measures the impact of conservatism on OI in the income statement. Again, I follow Penman and Zhang [2002] by defining the Q-Score as the weighted sum of one-year change in firm's C-Score (Q i,t firm ) and firm's C-Score in relation to the total market 7 (Q i,t market ):
where
The last earnings quality proxy is growth. Growing investments in operating assets not only influence firms' fundamental performance (Fairfield et al. [2003] ) but also the impact of conservative accounting (Rajan et al. [2007] ). Therefore, the influence of growth on earnings quality is neither exclusively assigned to fundamental performance nor to the accounting system. I define growth as the yearly change in NOA since operating activities and operating assets mainly drive firm value (Ohlson [1995] ).
Forecasting approaches
The main research design consists of three steps. The first step examines the in-sample relation of earnings quality proxies on DuPont analysis forecasts. Next, I evaluate the out-ofsample performance with the same evaluation metric as in step one. Finally, I investigate how market participants use earnings quality information for predicting future firm performance and stock market performance. The earnings quality enhanced model (EQ-Model) additionally incorporates earnings quality information. I interact both DuPont components ΔATO and ΔPM with proxies that capture the effects from fundamental performance and the accounting system on earnings quality. Previous research also argues that capital expenditures have a negative association with future earnings (e.g. Ou [1990] , Abarbanell and Bushee [1997] ). To validate that my findings are not solely a result of growth, I add the change in net operating assets to both models. Lev et al. [2010] motivate research not merely to investigate the explanatory power of forecasts in-sample but rather as a challenge that real investors have to face. This is to test the usefulness of a model not only backward but also forward in an out-of-sample prediction. I use the same data and models for the out-of-sample prediction as the in-sample estimation. To Finally, all in-sample coefficients are winsorized at the 1 percent level from both sides. These criteria yield in a final sample of 17,808 firm-years and 3,776 unique firms for in-sample estimations. All sample adjustments are consistent with previous studies on DuPont analysis (Fairfield and Yohn [2001] ; Soliman [2008] ) in order to facilitate comparison among studies.
For out-of-sample forecasts, I do not apply any screenings for the predicted variable (ΔRNOAt+1) to avoid a look-ahead-bias. Finally, all observations before 1996 that are used for the in-sample estimation are excluded. This results in 12,478 firm-years and 3,015 unique firms with out-of-sample forecasts from 1996 through 2012. Table 1 resumes the data selection process. Financial statements that are subject to more conservative accounting appear to bias not only the forecast accuracy of analysts (Mensah et al. [2004] ) but also ratio-based prediction models.
Descriptive statistics and correlations
Last, Figure 2 demonstrates the dispersion of forecast errors as a function of earnings persistence. Between values of the persistence measure from -0.5 -0 as well as 0 -0.5, one observes a threshold where forecast errors gradually increase with lower/higher earnings persistence. However, as the coefficient amplifies, the error rate noticeably leaps. This observation contradicts the intuition of earnings persistence because a more persistent earning stream should indicate a more useful summary measure for future profitability (Dechow et al.
[2010]).
The results from prior FSA literature, earnings quality literature, and Figure 2 together suggest that earnings quality may influence profitability forecasts.
[Insert Figure 2 around here]
Results from in-sample regressions
The first empirical analysis considers the research question whether information about earnings quality of firms' performance and accounting system increases the explanatory power of accounting forecasts for predicting one-year-ahead changes in profitability. The prediction of future changes in profitability (ΔRNOAt+1) from in-sample regressions is shown in Table 3 .
Pooled regressions are exposed to cross-sectional correlation in the residuals (Bernard [1987] ).
I therefore estimate all coefficients from the rolling regression for each year and, accordingly, report mean coefficient estimates and the associated t-statistics as suggested by Fama and MacBeth [1973] . Following Bernard [1995] , I also adjust coefficient estimates for cross-sectional correlation according to the Newey and West [1987] approach. The goodness of fit of each model is measured as the mean value of all average annual adjusted R²s. Barth et al.
[2001] attribute R² usefulness for comparing and evaluating prediction models.
[Insert Table 3 around here]
The BM-Model gives results from standard DuPont analysis without considering earnings quality information. This benchmark model mainly delivers consistent results with prior work. The actual level of RNOA is negative and highly significant which is indicative of mean reversion. The change in ATO is positive and also significant at the 1% level. However, ΔPM is negative and significant in contrast to previous findings (Fairfield and Yohn [2001] ; Soliman [2008] ). This issue will be discussed in additional analyses (section 5.) in more detail.
By interacting ΔATO and ΔPM with earnings quality proxies, though, previous results distinctively change as reported in the EQ-Model. Whereas the level of current RNOA still delivers highly significant explanatory power without altering the sign of influence, the influence of the change in ATO and PM significantly increases (absolute increase t-value ΔATO: 5.07; absolute increase t-value ΔPM: 3.21). This suggests that ΔATO and ΔPM provide information about the emergence of future changes in RNOA beyond standard DuPont disaggregation. The coefficient on ΔPM appears to bear on confounding influences from the quality of reported numbers in the income statement and, hence, most notably interacts with the conservatism proxy (Q-Score positive and significant at the 5% level). Untabulated analyses reveal that an interaction term between ΔPM, growth and conservatism is highly significant for explaining year-ahead changes in RNOA. This is consistent with findings in Rajan et al. [2007] who claim that conservatism and growth are substitutes in their joint impact on changes in RNOA. Under the influence of conservative accounting, an increase in growth not only has a negative impact on future changes in RNOA, but also magnifies the use of conservative accounting.
The second component of DuPont disaggregation, ΔATO, does not exhibit a statistically significant interaction with the three earnings quality proxies in the in-sample estimation. The growth variable is negative and highly significant in the BM-Model as well as in the EQ-Model. The adjusted-R² rises from 3.61% to 3.83% between both models. A Vuong [1989] test compares the explanatory power of the BM-Model and EQ-Model. The earnings quality enhanced forecast model explains future changes in RNOA significantly better than the BM-Model.
Taken together, although after controlling for growth, the consideration of earnings quality increases the explanatory power of the forecast model, even most interactions between earnings quality proxies and DuPont components are not statistically significant. However, traditional DuPont analysis seems not be able to fully capture this effect. To show that this
phenomenon not only appears in in-sample estimations, I discuss in the next session whether the consideration of earnings quality leads to improvements in out-of-sample forecasts.
Evaluation of out-of-sample prediction
This section documents the usefulness of earnings quality information for predicting one-year-ahead changes in RNOA out-of-sample. I apply the obtained in-sample estimations from yearly cross-sectional regressions to test the accuracy of each model individually and against each other. Table 4 [Insert Table 5 around here]
The left side of Table 5 documents results for the benchmark model. Changes in PM (t=4.32) exhibit significant influence on the absolute forecast error. Changes in ATO contribute less to the absolute forecast error (t=-1.38). Persistence in net income and revenues are significant at the 1% level. In direct comparison, the EQ-Model, that interacts DuPont components with earnings quality proxies, reports considerably weaker impact of ΔATO (t = -0.89) and ΔPM (t = 2.08) on explaining prediction errors. These findings suggest that the sole use of disaggregated DuPont components still contributes a significant share to the emergence of forecast errors. It also indicates that the mutual treatment of disaggregated DuPont comments with the control for biases due to changes in earnings quality captures their effect on future profitability more accurately in out-of-sample forecasts. The differences in the explanatory power of the two independent variables for explaining the absolute forecast errors of both models are significant as revealed by the reported multivariate tests. Table 5 also documents that all models fail to predict a future loss as indicated by firms' reported net income in period t+1.
Taken together, the results in Table 4 and 5 are consistent with the predictions of theory:
information on earnings quality provides explanatory power for future profitability in insample estimations as well as in out-of-sample forecasts.
Examination of analyst and investor expectation
My preliminary findings suggest that the accuracy of profitability forecasts based on DuPont disaggregation is positively associated with the integration of earnings quality information. In an efficient capital market, I expect the impact of earnings quality on profitability forecasts to be reflected in investors' expectations. In the following section, I
examine hypotheses H3 and H4 whether both proxies for market participants, forecasts of financial analysts and market prices, are consistent with the impact of earnings quality on the predictability of future firm performance as stated in my preceding findings.
Analysts' use of earnings quality information for predicting profitability
Previous studies have examined analysts' forecasts as a function of earnings quality in order to shed light of whether this group of market participants incorporates earnings quality attributes in their forecasts (e.g. Elliott and Philbrick [1990] , Bhattacharya et al. [2003] ). Under the assumption that analysts are unbiased and sufficiently qualified, analysts' forecasts have the advantage relative to stock prices in terms of being an appropriate earnings quality proxy that they relate only to earnings, whereas market prices also reflect other information than earnings (Dechow et al. [2010] ). This being the case, I first investigate investors' expectations by examining the association of one-year-ahead earnings predictions from analysts with the out-of-sample forecasts from both types of DuPont disaggregation models that either include or exclude earnings quality information. If analysts effectively incorporate earnings quality information in their prediction models, then their forecasts should be more closely related to the earnings quality enhanced DuPont disaggregation than to the traditional disaggregation.
I use analysts' most recently reported one-year-ahead earnings prediction for period t after the fiscal year-end for year t-1 from the I/B/E/S database from 1996 through 2012. I test analysts' perception towards information of traditional DuPont analysis (BM-Model) as well as towards the earnings quality enhanced models (EQ-Model). These associations are measured via the following regression analysis:
where the dependent variable represents the median consensus forecast of one-year-ahead ΔRNOA from analysts for firm i and where the independent variable captures the influence of the two different DuPont disaggregation models, respectively. Table 6 presents the estimation results for analysts' use of earnings quality information.
The findings suggest that the EQ-Model is closer associated to analysts' forecasts than the traditional DuPont disaggregation (BM-Model). With regard to the adjusted-R², the EQ-Model explains 13.61% of the variation in analysts' profitability forecasts whereas the BM-Model only reports an explained variance of 11.96%. Tests of differences in the explanatory power across the models (Vuong [1989] test) confirm that the EQ-Model is closer related to analysts' forecasts than the traditional BM-Model. Analysts therefore seem to use earnings quality information for their forecasts as stated in H3.
[Insert Table 6 around here]
Investors use of earnings quality information for predicting profitability
Since the previous section found that analysts seem to be aware of earnings quality information for predicting future changes in profitability, investors also may find this set of The results are presented in Table 7 . Returns from the long side are on average positive over the entire sample period and also predominantly positive on a fiscal year basis. However, stocks from the short-selling portfolios mostly generate negative returns. 10 After summing up the long and short portfolios, hedge returns are slightly negative, but not statistically different from zero. I can therefore not reject the hypothesis that investors use earnings information efficiently in predicting future changes in profitability with DuPont analysis. This test undergoes a quite simple trading heuristic, though, and leaves much room for improvement.
[Insert Table 7 around here]
Additional analyses and robustness tests
I subject my results to a battery of additional analyses as well as robustness and specification tests in untabulated analyses. Prior research raises the possibility that systematic inter-industry differences affect the accuracy of forecast models. To investigate the robustness of my results to this issue, I run in-sample and out-of-sample forecasts for firm groups within two-digit as well as four-digit GICS industry sectors obtained from COMPUSTAT. The EQModel outperforms the BM-Model in both industry specifications. Consistent with Fairfield et 10 It may apply that the data selection process excluded several bad performing firms so that the underlying sample underlies a "winner bias". As a result, short-selling might not be an appropriate strategy having a right skewed return distribution.
al. [2009] , the results from the economy-wide forecasts lead to better results in predicting future profitability than the industry-specific models.
When conducting the in-sample estimation with rolling regressions, I observe that the actual change in PM exhibits significant explanatory power for one-year-ahead changes in RNOA. In contrast, previous research reports that ΔPM is not incremental useful for predicting
ΔRNOAt+1 by using yearly cross-sectional regressions. To evaluate that this difference is due to a different econometrical forecast approach rather than driven by different sample firms or changes over time, I calculate the in-sample coefficients for the BM-Model as well as the EQModel with yearly cross-sectional regressions. Inconsistent with prior findings, ΔPM is negative and still significant. An inspection of yearly estimated coefficients reveals that the explanatory of ΔPM increasingly raises over the past decade. My previous results concerning the influence of firms' earnings quality for predicting profitability stay stable. Additionally, I
test whether the rolling regression or the cross-sectional based forecast perform better. In the grand mean and median, rolling regression-based forecasts beat cross-sectional forecasts.
However, the rolling regression is not superior on an annual level since it doesn't improve the forecast on a statistically significant level in a single year.
Last, I expand the proxies for conservative accounting as suggested by Penman and Zhang [2014] . I find that altering the definition of the C-Score and Q-Score does not affect my results.
Conclusion
This paper tests how the reporting quality of earnings affects the accuracy of ratio-based forecast models. I combine distinct findings from both literature streams, earnings quality research and financial statement analysis literature, to test their mutual impact on profitability forecast models. Adding earnings quality information to ratio-based forecasts provides incremental information over standard DuPont disaggregation, including the level of current RNOA and growth in net operating assets, as suggested in prior studies. I provide evidence that the explanatory power of in-sample estimations increases and that the forecast accuracy of outof-sample forecasts improves.
My results provide researchers and practitioners with a parsimonious method for adjusting FSA forecasts to the bias through contemporaneous changes in the quality of reported ) and RNOA modulates the aggregated influence of firms' unconditional fundamental performance as it arises from the first-order DuPont decomposition. The conditional association between PM/ATO and RNOA is constructed via an indirect link that detangles earnings quality influences as they arise from the persistence of NOI and REVT and conservative accounting. The influence of growth is also added as control. By interacting ATO/PM with these earnings quality proxies, one indirectly creates a conditional link ( Figure 2 shows the relation between the level of absolute forecast errors (y-axis) from out-of-sample forecasts using DuPont analysis (prediction of ΔRNOAt+1) under different levels of growth (ΔNOAt), conservatism (C-Scoret) and persistence of profitability (persistence RNOAt). See Appendix 1 and section 3.1 for variable definitions. The forecast approach is described in section 3.2 (BM-Model). Table 3 and 4 report in-sample and out-of-sample statistics of the forecast model and forecast errors in detail. Each dot represents the mean of 10 out-of-sample forecast errors (total=12,478 firm-years) from 1996 to 2012.
Notes:
Growth
Conservatism Persistence Table 3 Table 3: In-sample coefficients estimates (1990 -2012)
Notes:
This table presents the in-sample regressions of one-year ahead RNOA on (disaggregated) DuPont components and earnings quality proxies. For each model, yearly cross-sectional regressions are run for the whole subsample. T-statistics for coefficient estimates are computed using the Fama-MacBetch [1973] approach and are additionally adjusted for cross-sectional correlation as suggested by Bernard [1995] . The table also presents the z-statistics from Vuong [1989] tests of differences in explanatory power across the BM and EQ model. *, **, and *** denote statistical significance at 10%, 5%, and 1% levels, respectively. Table 4   Table 4 : Statistics on forecasts, forecast errors, and improvements from out-of-sample forecasts for ΔRNOAt+1 (n = 12,478 firm-years / 3,015 firms / 1996 -2012)
Panel A reports the pooled mean, median, and standard deviation for the out-of-sample predictions. Signed forecast errors are the difference between the actual change of RNOA and the predicted change of RNOA. Absolute forecast errors are the absolute errors of the signed forecast errors. Panel B presents anually grand mean and median improvements in the firm-specific forecast accuracy from out-of-sample prediciton. Forecast accuracy is computed through a matched-pair comparison of absolute forecast errors from two competing models for each firm-year. A positive value for Model A vs B indicates a relative improvement of Model B against Model A. Number of yearly statistically significant improvements are reported on the right side of Panel B. Improvements of models are based on tests of means (median) on Fama-MacBeth t-statistics (Wilcoxon signed rank tests). Number of yearly improvements are based on the yearly median improvements that are significantly positive/negative at the 10% level using two-tailed t-tests. *, **, and *** denote statistical significance at 10%, 5%, and 1% levels, respectively. 
This table presents the association between absolute forecast errors from out-of-sample forecasts (see Table 4 ) and DuPont coefficients. Each model uses forecast errors as dependent variable as they arise from their individual predictions. P-values from multivariate tests examine the hypothesis that all parameters except the intercept are the same for dependent variables of the two models. *, **, and *** denote statistical significance at 10%, 5%, and 1% levels, respectively. Table 6   Table 6 : Association between analysts' forecasts and RNOA predictions
The sample consists of firm-year observations from 1996 -2012. Regressions are estimated annually using the Fama-MacBeth [1973] approach of cross-sectional regressions for all firms (17 years). t-statistics are calculated as suggested by Bernard [1995] . The table also presents the z-statistics from Vuong [1989] tests of differences in explanatory power across the BM and EQ model. *, **, and *** denote statistical significance at 10%, 5%, and 1% levels, respectively. 
Model
Notes:
This table presents the distribution of 12-month abnormal returns for a trading portfolio based on two prediction models using DuPont disaggregation (BM and EQ). The return cumulation period begins in the fourth month of each fiscal year and extends into the third month after the end of each fiscal year.The sample consists of firm-year observations from 1996 -2012. The 12-month abnormal buy-and-hold abnormal returns (book-to-market matched control firms) is computed as:
where Ri,m is the monthly return of firm i, and VWRm is the value-weighted return for the corresponding month. See Berger and Hann [2013] for further details. 
